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Sir: 

.1;, EederiGQ TrucGp^ I%;D;r decla^ asfolibws: 

L. I reGedved my education at the University of lllinoi s, Urhana-Ghampalign. 
:A:copy cwrrzGtt/M/yi vitae h:BiMc\Md as Exhibit 

2. i ain curi^tly erni?fe ai^INDEAR S.A^, a subsidiary of Bipfi^e^es SA^ 
the assigriee of the above-captioned appUcation. I bold the position of Head of 
Development My work inyplVes the eyaluatipn of plant transgehie events at the 
difeehl stages of the development pipeline, charactenzinfnew tephnplpgies in ternas of 
agrpnpmic^ perfprmance and biosafety. 

3 . I am fainiliar with the above-identified application and pending claims as 
well as the February 22, 2008 Office Action. 

ft 



Amdt. .dated August 22, 2008 - 2 - GHAN et al. 

Reply to Office. Action of February 22, 2008 Appl. No, 10/520,033 

4. I understand that: the: present claims 10^ 14, 15. 17, 18 and 21^ are 
directed to a transgenic, plant, plant see4, plant host, cell that have bfeen stably 
transfofmed wldi arid express ;gene as; w0li as a: method for producing a water 
stress tolerant transgenic plant by stably transforming and. expressing Hahb'4 in. a plant 
cell or cdl culture and regenerating the plant cell or Cjell culture; ihto^aiplant 

5 . I understand that the clainis have been f ejected in the Qffice Actioii for^ 
among other things^, being obvious !in view of Gago et aL^ Plant, Ceil and Environment 
25^33-640 (2062J pereih^ep "Oago") and JJM. patent Wo: 6,265,^8 pklney et ^/:) 
(hereinafter ''Bidney'*}. I have; reviewed both of these^pub^ 

6. In my view:, a "person of ordinary skill in the art" with respect to the 
abo^ve-identified patent iappiication would be a persoh having at least graduate leygl 
training and expiencnee in,the field of mdleeufer biology: 

% It is^my opinion that based .on the pubHcations cited fey the Examiner and 
the kiiowledge in ^he^ art. at the time the abbve-captionfed a^jpplicaTtion was filed, one of 
ofdinary skill in the ai:t \yould not have predicted that the expression of Hahh-4 in 
trarisgehi<j ;piailt^ would result in the rdevelbprn.ent: of a drotight ^tolerarit pheiibt^^pe in 
thescf plants. Specific^allyj it was^ knov^n ih the art at the time the application was \filed 
that transcription factors, includiiig those, indueed by water stress, regulated, a wide 
variety of target genes, . iiiaiiy of which may not have been invplyed in drought tolerance. 
S<?e, e:g,,^ Ingram and Barfels, Annu, Rev, Plant Physiol Plant Mol Biol 47\Zll^^Q'i 

(1996) (Exhibit B) arid Shmpzaki and Yamaguchi-Shindzaki, P/^^^^ i/J:327-334 

(1997) (^Exhibit C); Furthermore, even if a transcription factor regulated a ^parficular-gene 

Atty; Okt. Ts[a i4«8.04700D8/EKS/SAG 
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Reply to :0ffice Actiomrbf February 22, 20Q8: Agpl. No. lp/52Q;033: 

involved in drOtigftt toiefanqey post^tr^uispriJpti^ mpdifieatibn to the ti-^scription 

faejtor epuld: have been required in order to induce expression of the downstream target 

gene. Mm ei iih^ Wie M&nt <SeM6:B9i^ (iM?) W^m 1402 |3xhit?it Di); Thusv rC 

ppst-#ails©^ nK^dificatipns of .tiie transerijytion, fiietpr v^re required for ffie^ 

transoiptipn fector's aetivityi, e>^ression of th& trainiserigl^ ifactor iti a noivrtaiSve host; 

^uld hot have: been e5<3pected to provide drouglM. resistant Qne such example is the: 

^^le^^^s* transcia^ fectpr PMM^i, v^ix:h induced rapidly by watbf stress- 

EToweveri. the induction of MREE^ alone was not suMcibnt for drought tblerance, 

Suggesting that iJRySS^ fe^gijir^ I^OsttrMnlsMpn^ jptivatipn. geelM et al.:, Me 

J^larif m^ fX998) at page 1^2 and^^^akaslffi^ 

MMQ 3Pi22^>^9^ at: page :2i3: ptihg Im W alj): ^BxMbti^ $hu$^ at the toe to 
applioatiptt \^^;iaMrit njy opinion one of ordinary iski tl in the art couM hdt^ave 
fpredieted that^a trajfisci^pti^ that was induicei unte water stress cionditipns Avpiild 
eprrelate vdth tii^ ^affiity -0. teMtsoii^ ;imim W ^fcnigh* tolerance. EvPh 

]foda5& a^ippinted ^out iniCeiituiy et aLy the use Pf txaMcriplion facto to- Muce drot^ght 
tole^xie is idM^im&ti^ weed Joflii^ ;streas tplbm^ crppoplants 

fegreaty but:=;en^ these trafits is particularly chdlenging because multiple cornplex 

^pathways are involved in eohtrx^lKng the Mtiyo^ stt^s^CreSppm ift ftlanjEs^" Centafy et 

Mjpicm B^sioi mmW poo8)t. 

8; It is also my opinion that, despite previpii^ ^failure^ by others tp produce 
transgenic plants that ax^ ihrpught: tplerant, the present ihyentipn provides multiple 
species of transgenic playnrts ti^ aremnexpeetedly drought tolerant ^athd^ fulfill a iPhjg-feilt 
need. 
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Reply to Office Action of I^ebruairy 22^ 2008^ Appl. No. 1052G,O33 

Growing in theiir M envirpTunent, plants often ericGunter unfavorable 

envirprmien cpnd ilipns ih^rtriirterrupt normal plant growth and productivity. Of these 

unfav:orable environmental ^coriditibnSy drought is one xif the most, devastafihg comiitiphs 

ibr cxQps, (SlinTfate change ;^d^ populatip <?Teate |pr x;rop r;esearphers pne of thi 

greatest challenges^ ^eing humanity today: the i^owth^ of ^producti^e erpps iift wafer^ 

hrruted environ^ Sfe^ Biimientel ei at, EioSBeme (M97) pkhMt I|. 

Wtmi^:ff^mt ferpediiig stajidppm dfpught tplerap^e-Mlov^s quanAi^^ As 

the case ior other; highly polygenie trail$,,converitioh^l methods of crop inijprovement'e^ 

provife oriiy ffiargiha^ gaitts. Thus^ rai^id prp^ in; tMs ^uieta depe^^ Spur abilii^iEp 

effectiyely ttransfomi crops to ^Meve phenptj^es beyond the boundaries of a .crop' s 

genetic vknafibh. 

1%, ASrlteSi^ft^ m the^$pecrf^^ the Hd-Zlp^geni? 

family, which inx^ludes ttie .j4rd&idopsis genes, Aihb-I and Mftbr^2, The 

potein ^ate^ extehsivie hpmQlp^ in it^. tonepdot^ ATHB-!7 and ^l^JB-i^; 

Ih Md with AIHB-? and^ ATHfi-ia the laefc of an acidic domain 

ihat Is ipresMfeui cwite haembers^ dfl^ protm lamily. ;iS^® ecifi at j3%e 

16, Bne§ Wm. JM0-^ both Mt^7 and J^zS-l^ are induced in: response to 

drought or water stress; See Soderman etrnl.^ Plant J. MmS-^M. (1996) (Exhibit G), 

Dee ;and Chun, Ptmt mi Bijol 17:3^77-^84 (1998) (Exhibit M) jand 01sspn e/ a/;, i^/anit 

Mpl Bipl 50:663'W7 (2D04) (Exhibit I)y However;.despite;this induetion during water 

stress, dthb'^7;BxuiAt^^^ topughttplera^ trgyrtsgeioiip 

plants. See Hjellstrdm U^ql,, Plant Cell and Emnronmeni' 26^:i^2m4:]M (2003) at page 

mm (Exhibit J) and Olssoii et aL, PkintMot Bmi J[5:663-677 (300 

Atty;.M:t. ISm. :r488.047006^/EKS/S 
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Reply to Office Action of February 22, 2008 • Ajppl. NoV 1 0/520,033 

1 1 . In contrast, experiments described in the present applicaition show that the 

Arabidopsis :tht4^^ the ifo/?^-^ gene .germinates more rapidly 

as] Gompared to the non-transforraed coritrol plahts under water-stress conditions. See 

Figure 8, Reitoarkafely, idle fr^sgenic plants subjected to water stress also, reaejied^a stem 

height similar to Jhe stem jiei^ of the same transgenic plant grown under normal water 

conditions as well as a stem height that was equivalent to 85% of the height ^fia cpntrpl 

plarit uiider norniai: wate^f cbnditioris Sue Figure 9. 'ttos, these results indicate: that the- 

water stress does not^aficct the stein growth in the transgeruc plarits of the invention 

ndfi only are ilie fraiisgehic planSEs "folerantto the water stress but th^ grow normally in 

these lack-^of water coh^ iS^e specification a^^^ lines ^^22v 

12: Additional experiments showed that when the transgenic plants were 
subjected ;to water streiss at vari6us>Mfevelop^^ st&ge^s mcluding^^^i^^ adult,; vegetati ve^ 
^gerxniriafipn, and reproductive stages, the transgenie plants were more tolerant and 
rei^stani, to water stress than, the cdntiol plants. See sipecificatipri at jp^ge^ 23;. line :22 
through: page 24, lirie 3 ; page :25, lines 1 2;-l 9 and Figure \X • 

.13 . Furthenriore,, as the^^ poiritS: out, despite the fact 'that 'the 

transgenic plants: (Kdiibit several, jihenotypic; 4ifSer^jn<?eg such as: slightly porter stems 
and more rounded and less elongated leaves, these phenotypic changes remarkably do 
not affect the production and gefmiriation of the plants. Qh the cpntrary, the production 
of seeds of the transgenic :plants is higher thari the production of the non-transformed 
plarits under water-stress conditions. See specificatioh at page 24, line 20 through page 
26,line;12. 

At^y: Dfct. No. M88;O47O0O8/EKS7SAC 
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Reply to Office Action of February 22, 2008 Appl. No. 10/520,033 

14. in additipn to providing a dicot transgenic, plant {ArabMbpsis) thiat is 

drought tolerant, post-filing greenhouse studies have also demonstrated that Hahb'4 obxi 

be e?^pressed in and produce a drought resistiant phenotype in two dilfereht moiibcots. 

Theis^ ^ata show that the expression of Hahb'4 in wheat and maize results in :a drought 

tolerant transgenic plant. iS^e attached Exhibit K and £. Exhibit % demonstrates that two 

s;eparate Wheat transgenic lines expressing Hahb'4 show an average 75% increase in 

yi^td compared to wild-type whfeat plants subjected to the saiiie water stress, conditions, 

Exhibit L demonstrates that diree separate maize transgenic lines expressing Hahb-4 

retain; im average approxim 50^^ of their tQtall Maf area jmiea[stire;d, pri(jf to watgf 

stress induction, compared to ^e noiHi*an$genic cqntrpl,^^ w^ reitaiiied 24% of the 

onginal leaf area. Thus, the expression 6f Hdhbr4 in variotis species of plants has 

Wiexpectedly rnet a ipttg-felt :need of proyidiilg. productiye agronpmically valued 

transgenic plants. 



Atly. Dkt. .No. 1488.0470008/EKS/SAC 
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15. Ijhei^lj^ declares tiat^dl statements made^l^ of my own knowiedge aire 

.true, ^d ihai all statement made on inf6rma:ti6ii and belief are believed to be true; and. 

further that fliese statements were made v/itK the knowledge! that willful: false statements 

and the like so made are punishable by fine or imprisonment, or both, under Section; 

1001 of Title 18 of the: United States Code and that; such willful false statemenls. may 

jeopardize the validity of the present patent application or any patent issued thereon. 

Respectfully submitted. 



Bate: ^^^^0- _ .... 




Atty. Dkt. No. .1488.0470008/EKS/SAC 



